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1 

ralE^m*lS{i^ B a B®T a O N JST'fc 6 £ t £=BBSt -T 
6. ^fMty*^*)*-*^*. 

«m * y *=rWf . 

P8 ; mlET&MJifcrlSmili: LT#fi»T aONl 

[§££115] HoUTaONjltJ. 3 0 0flM6 0 Or 
&tfO. lMlOOTorrHT?)LPCVDf^y 
'Vjfc, 0 2 NH 3 #X&tft^fl£#»£>#£>*l*: 

Taft3^£^x-;^ffifc^K££<fc OJftftSfi* 

* * [^*JS6 ] WIST a>fb^m«. 9 9. 9 9 9 %El 

300mg/mi nSM^ifctelif^TiaEA Ui 

vmmi ] mmsi^tAimmi. 1 5 07^2 
oorasa£«t»*-4 tt*jg6iE 

[^^8] BufBroigttttTa (OC2 H 5 ) 5 (t 
ant alum ethyl ate) itliTa ( N 

(CH3 ) 2 ) 5 ( p e n t a — d i me t hy 1 — a 
mino-tantalum) T'££<r fcSrltSite-f 

0 0 s c c mKHT'ftj&^n-s. c: t z&mt -th . mm 

E5IJ»WMM* y -r^^^^Bt**. 

[ff;£JI 1 0 ] m^T^mSc^^gPgi: ; MET a 

[n&i 1 1 1 imrmmMcmmnmii. h f^m 

(HF vapor) „ H F^jS (solution) 
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2 

-r&. fg&ai oiemco^fM* y^w*^^? 
imm 1 2 1 tsffia»ie«isifct4at . n h 4 

OHjB»ifcliH 2 so 4 i8^fcJ:9#iii«l£S4> 

fcfra.rfcfcsafc'*-*. faciei lmistamm**: 

[ff£Jg l 3 ] «MHTr a o NBo3E$gR*> 

nh 3 axi^mkLxrmmmsiwm. 
[mm 1 4 ] fSaSN&RT a o Nigcor-- y >^ 

SPgtt. ^ H B H STaONK>&^$turcS*!ft^. 3 0 

[ft*js 1 5 1 «isNwrr a o Nmor-- \)>? 
tmiz. 3 0 07^6 0 o'cn&gmmmt^tsT? 

[it*« 1 6 1 ^imtiLhizT&nmzmf&tm 
isfffirr a o NmimkwmiimthmBvfm 

BU^fH H HWTaONH(i. SOOJ^SeOOraifO. 
1 TbS 1 0 0 T o r r JSTF^L P C VDf-r 
30 02^^ NHs^XSlfiifjtA^iWcTaf? 

fSfc-f*. ^flc^^E y*F<0*"V^^^Bt*t6. 
[WS17] igTaftmit 99. 999% 

M300mg/mi nSSSSHSifcl^SSBTatXL 

[M*«l 8] HOieBOffi^tiTa (OC 2 H 5 ) 
5 (tantalumethylate) itliTa 
40 (N(CH3)2>5 (pe n t a-d i me t hy 1 
— ami no — tanta 1 um) ~C$>&Z.b. Jr^^Sfc 

imrnm 19] Miao 2 xxavn h 3 ^xti 5 

5 00sccmfflfflt > fl9&S*lSC:i:£ltafc'r6. IB 

*«i 6aaw^^ty*^^^^^wi8es- 
a. 

{m$M2 0 1 mtBT^mffiw^ffiarati. h fmm 

(HF vapor) . HFiS(solution) 



» . - * 



(3) 

3 

[M*JS2ii mtimxucomttiiitkiz^ nh 4 
[fi^ifl 2 2 1 miTumm<mmmmit. nh 3 # 

[fl*JS2 3] fHSHWTaONRwr--U>'^ 
gHti, ^MWTTaON»WliatS*lfctlS!*fc, 3 0 

07M6 0 0t;<oia^tfgS£#tfT7X-?#*SPlB 

[Iftftfl 2 4 ] ffl3l«T a O N]g<07^- U 

mm* 3oo^M6oox:^ia^ar/s^€-i-tf7-7 

#S. 20 
[000 1 ] 

[0002] 

imtcofmi sat ymftwrnffintmizm * . * 
m=?iimm%tzm-hm\.^ws? 

nS/90RW8X. ( c a p a c i t a 
nc e ) (4. ffigUE&&ott8flc&fflVt£ft\ tfMi 

3fctf> d f-W?i'?{iNO (nitride-oxide) 

mxobmw&nfyfMBum (Ta 2 o 5 )*i 
[ o o o 3 ] h i izmxvEmfc** u a**)**'**' 

* t *tTOSETC*4 . 0 1 t=*r«t o fc. TWfc^- 40 
hffclii? 1 2 fc*try- h^ffi 1314. 7 4 ~)V YWC 

m im%mMz&$.2tLti¥mimfiLi o±£&*i 
1 3oMoao^«s»is i o fc»ifts*Lr mo sh^y 
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4 

«14fc:iy*?M5*l4J:3fc, XM/-y7-b*3 
y^^h*-n^hrtfcJBlftS3fl4. HSG(HemiS 
Pherical Grain)£21 liTSSItti2 0 

<7mmm^-mm±^tmz. r&mm2 o<mmiz 

JB&Ztlh. ^>-^/HI'ftlS2 3{iHSGlS2 1^BDiC 

maztih. z<r>t*. ?y?>vwm2 3\mi-w,z 

HSG§|2 mffi£ffi#&. ex-situMKR 
TN ( r a p i d t h e rma 1 Nitridati 
on)Ig5rB. RTNIg^THSGlg2 1^BBt 
y'j3>'iflJi2 2A5M^. tt4 0 0ft 

M4 5 OT;<7)iag-e5 3J5S5 7 aws-css 1 ?y?)V 

[0004] 

SMt^fil&Jt (stoichiometry) £J£o£ 
ft. TakOtf^jSJttCll* 4 ^^. z.<ntz*b. W& 
mr alCTtfebfeSlUFF^ v a c a n-c-y a t o - - - -- - 

m) jwwii*ifc»£r*. zcr>mi\M=Fimmm, ( o 

xygen vacancy) tf»5W< D-^tS 
[0005] Sftli, * y ^I^US^g&^fifl 

[0006] 4fc. M@gf^ (precusor) bLX 
JBV^*L*Ta (OC 2 H 5 ) 5 ^WS^ti^fi^^ 

BR^SWofcft. ^S^F (O . mMfc^Va (c 

H 4 . C 2 H 4 ) aif H2 0^&*tt»rt f *>'*/l'K 



(4) 

5 

)vmKmmmk. ^sSAxm^x- 2 m^m^xmm 

[0 0 08] ft^T. #&BJI<7)1W«. U-^msS^ 
[ 0 0 0 9 ] *^BBoflUcoiW{±. isiixm^m 10 

ifcfciSifc-tS-kK&S. 
[00 10] 

RW5lftS*L. iil*WT a O N|g?)JS£ l± 5 0 TiM 
15 0 AT'&&^ k »J*rWf 20 

[0011] ifc, *3WWi. ¥^ftMLh£Tg£mffi 

HTaONRfclSfrsgB ; m^^MTaONH^ 

jet a 0'Nmkte±&mmzm^&mg£i£ts£.-t ^- -- 
task-*-****** us^^f^^^coisg^-c 
hi. 

[0 0 1 2] roffiTaONRte. 3 0 07K6 0 OT^K. 
1X0. 1 Jil 1 0 0 T o r r laTcOL P C VDf t ^A' 30 
rtfc. 0 2 #x. NH 3 #x&tfM^ft*^#^iifcT 

fctWak-T*. 1ffiTafl?8S«fcL 9 9. 9 9 9% 
l^otOT*^aUOIBH^J:9««fcLfca. 5 07b 
S3 0 Omg/m i n gg^£%gg£ £ Ji^gTii A L 
fcft, IS?i£tfT#^ix6£k£^k-r&. otIB^H 

»4fc«3B6Wi 1 5 ons.2 o ox:^aK»ie^& 

dt2r^®i:-rs. MfEmlBttliTa (OC 2 H 5 ) s 
(tantalum ethy 1 ate) IfcliTa 
(N (CH3 ) 2 ) 5 (penta -dimethy 40 
1— ami no — tanta 1 um) Xtbh <I k 5r#S 

k-tS. I0EO2 #-X&tfNH 3 #*li5JiM5 0 0s 

c c m weft&stis . BuieTge^ffi^BKSPg k . 
[0013] mmT&nmnmmwmtt. h Fggm ( h 

F vapor) , HFgjft (so 1 ut i on) 
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{±H 2 so 4 JSaaEfcJ:9#iiaBl*S^t:fidifc* 
Hat-T*. ml^fe a B ^TaONjg^«gPg<7)|^. N 
H 3 tfXfcfcfc^LTTWftSiiifcSfctft. o 2 # 
X&tf T a IX#&®T a O NR^JS 

t-&c:fc*sak'r&. tjuaMTaONRor^- 

2\ 3 0 0 7!>S 6 0 0 twiag&tf TyX^ 
JfxmmXT-- V vrth Z. k £#Stk "T 4 . rolB 
*ftKTaONR©r--Uy^gaWi. 3 0 0AS6 

0 ot:coiag&txii^^^tfr7X-7^#BSMT'T- 

- >J i k Sr^SSk •* h . 

[00141$ £>fc:4 fc. *J»W;L *r**a6KJ:fc:T 

; IdETWWJifcfWfHRk LT#fl*T aONR 

Jt^i--S»®ffl-mJ?rai--5gPg ; &tf OTlET a O N(g± 
tJjreS*»*rSBBB**», BSBHMtTaON 

RML 3 0 0M600WO. lMlOOTor 

*XIfiSS#a»&1t 4»*UfcT a-ft:^^^^ x-^M 
4fc?RJ5fc J: 0 *i& i fc ^^fSk-T &¥5tfM * 

[00 15]fgTa-(tmii. 9 9. 9 9 9%ELt 
^M^ttSrS^MiiiStst;: i 0 Sffitt Lfc&. 5 0 TbS 3 

0 omg/m i neeaBssifci^efiBrcaALfc 

liTa (OC2 H5 ) 5 (tantalum ethy 

1 ate) ifcttTa (N (CH 3 ) 2 ) 5 (pent 
a — d i me t hy 1 — am i no — t a n t a 1 u 
m) X&ZZtZmit? 6. B?iE0 2 tfxmfHHs 
tiAH5Jbm5 0 0s c cmiit«}&§^rt^ 

vapor) . HFS^S (solution) ttti 

HF**tHt^**fflv^ft»"r*ikt»ak't*. 
H5ie^xgoB?4^{±f^. NH 4 oHsaifctiH 

2 s o 4 mmmzx o ftuM* $ ^zm z. t zim 

[0016] mBT^m^^mmnma . n h 3 
^ txTatWOT*»w-« - k ^wmt-ti . «r 

IBf Nh b b®T a O NJ&OT-- 'J y ^BBWi. *&HT a 
ONR*^S*l*JSI!*S» 3 0 0^6 0 0 

SifcfcSBk-t*. m^^ H B©TaONHc7)T--U 

yrspgti. 3 0 07bM6 0 or^fflg&y«5r^o 
t°7Xv^#h^t'T-- 'J vy-th z. k ^ ^® k-r 
s. 

[00 17] 



(5) 
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3 0 <rm%&MzBti&tih . IgSfc*-*- h 

j»e»4H3Bjfts*u 9-3 4«y-h«i3 3^) 

-h®®3 3<DMfflJtf>¥#tt««i3 0£J&££*lTMO 

sh5y^^*«?fLS„ ^isoasgiS3 6&tx 

38, 3 6W--y?'Ztl. XhU-^V-H3y 10 
h*-/m#j&£3*t£. ^aJLfcgH5rfIt£3 5 

»9TOT&4 0**Jgj££it6 . H S G]g!4 1 

0c^^£iib*:3-£&&t. 4MB«*tacTT 
O^Mt^StL-g.. HSGI4 1 

OfSiL -T£;b*>HSGjg4 1 **trT»Stt4 0 fcH 

3S21flB<^|g3 8#HF|im(HF vapor) % H 
Fmm (so 1 u t i on) ttzitHFZIStstt&faZ 20 
fflw^^t^Wra^fLS. Z<7)£ o&B&MG&i i n - s 
i tujfcliex-s i tu£TJifr3*l*. U&»i. 

O^-tt^^K^-r^^fc. HSGH4 l«faB*«N 

h 4 oH^i^«H 2 so 4 mmmzx^xRwmm 

[0 0 18] 03£#»gLT. !W*kLT^MWTa 

oNH4 3*n r a5m®4o±t^$iii». *mi<viE 

,afTaONl4 3fct 3 0 0 JbM5 0 OW&gRV 
100 tor rJ3lTW£E*^at^^LPCVD^y 30 
>TOfc:JB*S*LS. ^ B B WTaONil4 3{ilSrtC0^ 

T\ Taih^M. O2 tf^&tfNHs HtXWx-K 

Ta (OC2 H5 ) 5 (tantalum et 
hy 1 ate) . Ta (N (CH 3 ) 2 ) 5 (pent 
a — dimethyl— amino — tantalu 
m) <7)^^y^/W^#W-r-S»^rt8#Sm^f*: (pre 
c u s o r ) £m%Z J £X&f&ZtlZ>* MF 
C(Mass Flow C o n t r o 1 1 e r ) <7)£ 40 

X ( o r i f i c e ) ttzliSXfU ( n o z z 1 e ) £ 

aflsggss&wftftSfi* . i <nt % . T afl:^m^« 

(flow path) fc&*ffitttfe>fifttil 5 07V 

i£2 0 ox:fc«t^$-y:S<o* { ai L< . ^^sifc{4^ 

fWrCffiteSftSSffittOWi 5 OJVM 3 0 0 m g/m 
i ngffijWtS-Cfti. ifc, O2 tfX&tfNHa #X 
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0 0 s c c mgjg^^stc^^ ti h <mm. ± u*. m 

0 2 #XtiTaONJg4 30§$m$£P®rfl>^ 
fc LT\ RW3 OJbMl 0 O&fflfc&S ,fc dfcjlfl) 
fcM LTfit*&1-5 . #fi©T a O NJS4 3 5 0 Jb 
£15 0A93C3ft£3*i&. IfftHTaO 

®4 0 emmzmim. z<r>wm%x-wmi tT a o n 

R4 33WiatSfi*. -ed-TSi:. TSI5mSi4 0^ffl 
oSfcBfflfc i ITaO NRwffllflBlbF&iLSfu 

ms4 ocommfcizmimm <*bs> imit&tii. 

[0019] ^iD&. a4fc^t«t:. SfTaON 

K4 3{iK^tt£e5[«t-^^i'. ^aaiieBfaWiEftL* 

v^ffl^;b^3 0 0fti£6 0 0r;T1&^£*U>„ £ 
H 3 . N 2 . N 2 /H 2 T7X~?t?X!m%XT-~-V 

yyztttip* m.uiwmi'ttsryx^xmx.iiN 

2 0£fc«02 tfX8m9HTT—-Vy?Ztl&. Z<D 
WZ77X-7T-- V yriMlzX 0> TaO Nffit4 3 
^I^?n^7y? (micro crack)J 
VVy*-fl> (pin hole) ^fll^jtW^sM. 

TaONjg^ H B ^K®^ais-rsii:(iT^^a 

A^^Tft^. H3gW^H B H ^K®^TaONlili^a 
cOHW?fflXg^ffd^i6. TaONlrtOlf<7W 
; ---#v#fl*tt*0T a-0-N-R(ifla<^ftft - 
JKEBWri^V^ft, «W«t:TaONlRrt«SBIt* 

h. *<m.^ ±a5mffi4 4^'TaON{i4 3±fc:MSS 

blXit. TiN. TaN. W x WN, WS i. Ru, 
Ru0 2 . I r v I r02 , P tC0"5^>C0M/l*^fflV^ 
feil*. Z<?)j:o%:&mm47teLPCVD . PECV 
D. RFv^f--y^x^>y^uy^'^)Mix*HcJ;0 

[00 20] tfz. # H H H^TaON|lc7)M*M^ 

tS^lMJ77 h 3 a xt~- u y^i £ 

[002 1] 

[HBH^*] «(tMt:J:ntf. S H B H ®TaONlS 
( e = 2 0- 2 6 ) tCjt^T^m^S^^MT a O 
NH (e = 3 0~l 0 0) -k*-*rM/9V&Smtf.l LT 



(6) 
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(breakdown vo 1 tage) i>S<t> U 
[0023] giS^Sffi^tJ^T. TaONl^i-i 

[02 1 xmuzx&tmim^cD* w^fcmm 



10 



1 0 



[03] *^fcJ:64»**^W^^^^)IBi*- 
[041 *ICTfcJ:S^fl*F^^^^«)lBS*- 

30 

3 3 y-M 

35 
36 
38 
40 

4 1 
43 
44 



HSGI 

#a B H ®TaON|& 



[01] 



[02] 





12 13 14 
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[04] 
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70V h^-i^COm^ 



(5D int. ci. 7 mm^- 

H0 1L 21/318 



F I 

H01L 27/10 



621C 



